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Add to this the fact that the fair sex have not the strength 
or any of that recuperative power necessary in case of 
emergency that man possesses, and that they suffer many 
fold from the ever-disturbing wind resistance in conse¬ 
quence of the garments which fashion imposes upon 
them, and that because of these same garments they are 
in sorry plight in case of a moderate accident ; with all 
this in the mind of a mere reasoning person, there is no 
wonder that he thinks of something else, the degree 
question at Cambridge for instance. Had the suburban 
ladies been given another year or so before the desire 
to ride a bicycle extended so far in the direction which 
is known from a mere social point of yiew as upward, 
it is possible that the change of attire would have 
spread gradually, and that now, or perhaps in a year 
or two, suitable costume would have been adopted as 
readily as the cycle jargon and slang so often met with. 
Ladies start with every natural disadvantage, and then 
they proceed to magnify them in a more effective way 
than their conscious ingenuity could devise. 

The chapter on wheels is one which will be read with 
interest by riders especially. Here will be found a de¬ 
scription of the author’s tangent wheel, in which the 
Spokes are not fastened to the hub at all! It is almost 
impossible to believe at first that spokes held in pairs 
to the hub by merely having their common centre portion 
wound a fraction of a turn round the hub will hold 
sufficiently tight to withstand all the twist that a strong 
rider can exert upon them. But the theory is convincing, 
and especially when steep-angled grooves are employed 
in which to lay the wire, no doubt can remain that this 
is the case. 

Ball-bearings form the next subject, and these are 
treated far more thoroughly and scientifically than is 
usual. The actual want of absolute perfection in the 
ordinary bearing is pointed out, and a number of sug¬ 
gestions made for bearings in which the balls approach 
as near as possible to the state of pure rolling. The 
ordinary ball-bearing answers so well, in spite of the 
spinning and rubbing friction which accompanies the 
rolling, that it is hardly likely that the more elaborate 
bearings, in which these defects are reduced or abolished, 
will take their place. At the same time, a discussion of 
them is of educational value to designers. 

Chains and chain-gearing are dealt with very 
thoroughly and completely. There is one omission, 
however, which must be noticed, and that is all reference 
to the results of Hans Renold, of Manchester, who found 
that a small difference of pitch is desirable in the driving 
and driven wheel. The writer of this notice picked up 
one of Renold’s pamphlets at a cycle show some years 
ago, and was much struck with the arguments there used. 

It may be that this is all common knowledge, or that it 
is mistaken ; but either way, one would like to have had 
Mr. Sharp’s views upon the subject. 

Mr. Sharp explains the correct method to setting out 
chain wheels for long-link and for block chains ; he is 
not afraid of criticising one of the chief companies. 

“ In Humber pattern chain-wheels the teeth are often 
quite straight (Fig. 45 r). This tooth form is radically 
wrong.” 

On page 417, Mr. Sharp points out a defect in a 
usual pattern of chain which the practical man would 
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hardly expect. Here the plates of the chain are cutaway 
on the side next the chain-wheel, so that the line joining 
the rivets is not in the middle of the portion that is left. 
If the plates were cut away on the other side as well, so 
as to leave less metal, they would be stronger still. In 
the next page there is a suggestion which seems valuable, 
namely, to make the side plates of metal which has been 
stretched beyond its elastic limit, and which therefore 
has an increased rigidity. As these links can never be 
subjected to compression, the objection to this procedure, 
which is met with in other cases—as, for instance, in 
Southard’s twisted cranks—does not apply. 

The bicycle chain is a more marvellous piece of 
mechanism than is generally supposed. The pins have to 
bear a force which is far greater than is prudent in 
ordinary structures, while the bearing surface of the 
blocks on the rivets have in use occasionally to bear more 
than twice the amount given by Prof. Unwin as the 
maximum value for bearings on which the load is inter¬ 
mittent and the speed slow. 

The discussion on the variation of relative speed in the 
driving and driven wheel is curious rather than important. 

One result of the rules given by Mr. Sharp for shaping 
the teeth of sprocket wheels is that even in elliptical 
wheels the teeth will have the same form as in circular 
wheels of any size, so that the same cutters can be 
employed for all wheels if adapted to the tooth face, and 
not made simply to plough out the space between two 
teeth at one cut. 

The practical reader would like to know whether the 
tooth forms recommended work well in practice, for there 
is undoubtedly much prejudice in favour of the patterns 
of our standard makers, whether condemned by Mr. 
Sharp or not. 

Toothed-gear wheels are treated at length. The theory 
is, of course, common knowledge, but it is very well put, 
and the results of a paper on circular-wheel teeth, pub¬ 
lished by the author in the Proceedings of the Institution 
of Civil Engineers, are given also. Toothed-wheel gears 
follow. The mechanical reader who is not already ac¬ 
quainted with these, will be surprised at the ingenuity and 
perfection which are embodied in this class of work. 

There is much remaining unnoticed, but the length to 
which this review has reached is such that many interest¬ 
ing points cannot be even mentioned. 

“Bicycles and Tricycles,” by Sharp, has taken its place 
as the one standard book which ought to be found where- 
ever cyclists do congregate, and which no one designing 
or inventing any detail connected with a bicycle should 
fail to possess. C. Y. Boys. 


THE GEOLOGY OF THE BRITISH ISLES. 

Geological Map of the British Isles. Originally com¬ 
piled by Sir Archibald Geikie, LL.D. Revised and 
extended by Alexander Johnstone, F.G.S. (Edinburgh 
and London : W. and A. K. Johnston, 1896.) 
Mineralogical Geology; a Synopsis for the Use of 
Students. To accompany W. and A. K. Johnston’s 
Geological Map of the British Isles. By Alexander 
Johnstone, F.G.S. (Same publishers as above, 1897.) 
HE first of these works is by a long way the best and 
most convenient geological map of the British Isles, 
both for lecturers and students ; and this new and greatly 
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revised edition has added considerably to its utility. It 
is, indeed, not likely to have a serious rival until the 
completion of the index-maps of the Geological Survey ; 
and these will still be on too large a scale for the 
purposes of a comprehensive view. On the present map, 
fourteen miles go to an inch ; and we are glad to see 
that a scale of kilometres is added. The colouring is 
dear and bold ; and a number of small-type notes along 
the coast call attention to local details, as is customary 
in British maps of an educational character. 

A series of well-chosen longitudinal sections occupies 
the blank spaces in the surrounding seas. It would be 
an advantage, in the next edition, to be informed as to 
the length of each section in miles, since some are 
naturally of a much more general character than others. 
In one, moreover, the term “ Neocomian” is used, though 
it does not occur in the Table of Systems which forms 
the index. In another, owing, probably, to the small 
scale, there is a striking unconformity between the 
London Clay and the Bagshot Beds of the London basin. 
Teachers will be glad to have the Erriboll section, as an 
example of the northern thrust-planes ; and the whole 
series will prove of constant service. 

In the index, we note with pleasure the use of “ Stones- 
field Flag”—an “s” is probably omitted—for the well- 
known but misleading i! Stonesfield Slate.” In the Pre- 
cambrian group, the Caledonian Schists, the Hebridean, 
and the Dalradian, are separately coloured ; and it is 
here that the map is in course of time likely to undergo 
modification. It has had the advantage of following 
Sir A. Geikie’s recent edition of his map of Scotland, 
and is naturally a great improvement on other available 
wall-maps, in which all the schists east of the Torridonian 
border are classed and coloured as Ordovician. Ireland 
receives similar treatment ; but here again some re¬ 
minder is required of the prudent and cautious language 
with which the term “ Dalradian ” was introduced to 
geologists by its author. The Ordovician areas of 
eastern Ireland are also likely to become broken up, 
through the discovery, now announced, of several Silurian 
districts in their midst. 

In South Wales we have a doubtful boundary, a dotted 
line, drawn between Silurian and Ordovician ; and in 
many other of the older areas the map draws attention 
to recent observations. Even the Lenham Beds receive 
proper recognition along the scarp of the North Downs. 

In trying to separate the Old Red Sandstone of 
southern Ireland into an upper and a lower division, 
Mr. Johnstone has naturally fallen into the common 
pitfall. As a matter of fact, the Dingle promontory and 
the region south of Omagh are the only safe areas where 
the Lower Old Red Sandstone can be marked out. Prof. 
Hull drew a provisional line across the centre of the 
county of Cork, which Mr. Johnstone properly puts aside, 
as being merely a suggestion. But he carries his Lower 
Old Red Sandstone along the south of the Blackwater, 
and colours the same rocks, where they emerge on the 
north side of the synclinal, as Upper Old Red Sandstone. 
The logical thing seems to be to use one tint at present 
for the main Irish Old Red Sandstone, and to split it 
into two minor tints for the benefit of the Dingle and 
Tyrone areas. 

A few misprints require revision in the notes along the 
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coast, such as “ roches montonees,” “ Permiam,” and 
“ Greenstones ” for the town Greystones. There are 
two references to Eocene plant-beds at Portree, but none 
at Ardtun, although the unimportant tachylyte at the 
latter point is mentioned. When we find, however, 
Radiolarian cherts and the Dover coal among the recent 
additions to our information on the map, we are not 
inclined to point out small omissions. We may rather 
end, as we began, by recommending schools, teachers, 
and public institutions to place this clear and con¬ 
scientious work, without delay, by the side of any older 
general map which they may happen at present to 
depend on. 

The earlier edition of Sir A. Geikie’s map was ac¬ 
companied by a concise handbook dealing with the 
geological structure of the British Isles. Some such 
book is obviously desirable, and the new map has 
provided an excellent opportunity. The progress of our 
views regarding the relations of certain strata could have 
been pointed out, and the meaning of such terms as 
“ Dalradian,” “ Ordovician,” &c., could have been made 
clear. There was ample room for a picturesque and yet 
accurate description of the features recorded in the map 
itself, prominence being given to those aspects of the 
country that would strike the ordinary traveller. 

In what sense, however, Mr. Johnstone’s tabular 
treatment of elementary mineralogy “accompanies” the 
map of the British Isles is indeed hard to discover. The 
author has given excellent and judicious prominence to 
the localities in which the several minerals occur in the 
British Isles ; and a series of plates of British fossils 
occurs as an appendix, repeated, if we mistake not, from 
the borders of the original map. The revision of the 
names on these plates still remains to be done ; we have 
“ Fenestalla,” “ Rhynconella ” more than once, “in- 
crasata,” “ Cyrene,” and divers similar slips. One 
Eocene mammal is even labelled “ Palmo magnum.” 
Our old friend, the seated Pterodactyl, still appears with 
his five digits on the hand. However, it may be justly 
urged that these illustrations have nothing to do with the 
book under review, which is an introduction to the 
study of minerals. As a book of reference for well- 
taught students, it may have its value ; and we suspect 
that it has been compiled from notes already found 
useful by the author in his own courses of instruction. 
But it suffers from somewhat imperfect proof-reading, as 
in the case of the formulae of the felspars on page 7 ; the 
mica formulas also surely require revision. Where, more¬ 
over, are “Pary’s Mine,” “Magee Island,” “ Penmaen 
Maur,” “ Corinrhia,” and a few others ? 

We confess to feeling afraid of a small work so full of 
facts and figures ; but its compilation must have involved 
serious work. The subject is plunged into abruptly, 
as when we are told in a foot-note on page 11 that “ a 
growing together of two or more crystals constitutes a 
made or twin.” It is satisfactory to find a fuller treat¬ 
ment of twin-crystals on page 45 ; but the beginner is 
then informed that “when chemically and physically 
similar crystals at an early phase of their existence unite 
at inversely dissimilar parts to form a compound 
crystalline body, the product is called a twin made, 
or hemitrope. . . . The plane of junction {plane of com¬ 
position) is throughout the twinning plane in young 
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forms.” This makes us truly wish for a teacher at our 
elbow. The difference between young and old twins is 
new to us ; the Carlsbad twins, by the above statement, 
were clearly never young. 

Altogether, this book must be compared with our 
smaller treatises on mineralogy, and must be judged 
accordingly. As a reference-book for British localities 
of minerals and rocks it will undoubtedly be useful. 

G. A. J. C. 


OUR BOOK SHELF. 

A Ride through Western Asia. By Clive Bigham. With 
illustrations. Pp. 276. (London: Macmillan and Co., 
Ltd., 1897.) 

Mr. Bigham gives a simple, straightforward and modest 
account of a journey of the “record-breaking” order. 
In a year and a month he travelled, mainly on horse¬ 
back, from Constantinople through Asia Minor, Persia 
and Central Asia, reaching as far as Kashgar, thence 
returning via Siberia and Russia. The small size of 
the book is welcome, and indeed remarkable, as it shows 
that the author cherishes no undue opinion of his some¬ 
what remarkable journey. It is to be regretted, however, 
that his duties as a correspondent at the seat of war 
deprived the proof-sheets of his personal revision, and 
that many slips, chiefly in place-names, have thus eluded 
observation. Mr. Bigham was possessed of the best 
qualities of an explorer determined to go through a 
given programme ; but he does not mention the special 
object for his expedition, nor does he tell much which 
had not previously been placed on record. The object 
presumably was merely pleasure, and the points of 
original importance refer to matters of undoubted interest, 
but so intimately involving political questions as to be 
unsuited for special reference here. 

Numerous quotations are given from Mandeville, Marco 
Polo, the Vulgate and other authorities, and the author 
assumes as matters of common acceptance several 
theories, anthropological and otherwise, which are either 
exploded, or are now looked upon with great suspicion 
by competent authorities. Perhaps the most interest¬ 
ing part of the journey was the trip from Teheran 
through Kashan, Ispahan, Shiraz, and across the Bakh- 
tiari country to Dizful, down the Karun River, up the 
Tigris, and back to Teheran by Kermanshah arid 
Ramadan. It is a pity that fuller details of the Bakh- 
tiari country were not given. The same may also be 
said of the journey from Kashgar to Semipalatinsk, 
across the Tian-shan, so early in the year as the month 
of May. There was too much travelling compressed 
into the thirteen months to allow of the careful collec¬ 
tion of local information, which might be of scientific 
value; but the book is attractively written with plenty 
of action, maps well suited to bring out the routes, and 
good illustrations. 

Elements of Theoretical Physics. By Dr. C. Christian¬ 
sen, Professor of Physics in the University of Copen¬ 
hagen.. Translated by W. F. Magie, Ph.D., Professor of 
Physics in Princeton University. Pp. xii + 339. (London: 
Macmillan and Co., Ltd., 1897.) 

While the small edition of Thomson and Tait’s “ Natural 
Philosophy ” professed to supply the essential details of 
this reasoning, devoid of mathematical notation, the 
present treatise appears to perform the converse opera¬ 
tion, of providing the student of Physics with the mathe¬ 
matical argument and equations he is likely to encounter, 
devoid of any appeals to experiment or numerical illus¬ 
tration. The book is therefore a very handy manual of 
reference for formulas, and the mathematical treatment is 
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very elegant and condensed, not running to unnecessary 
luxuriance. As it is stated at the outset that the C.G.S. 
system alone is employed, there is no need for any speci¬ 
fication of the units employed ; although we think it 
would tend to clearness to mention them occasionally ; 
and this can be done, on the Hospitalier System, in a very 
condensed form, thereby training the student not to shirk 
this most important detail of his practical w'ork ; thus, 
for instance, the number 1'695 x io 12 , representing the 
modulus of elasticity on p. 81, is given in dynes/cm s . 

The subjects treated in the chapters are—General 
Theory of Motion, Theory of Elasticity, Equilibrium of 
Fluids, Motion of Fluids, Internal Friction, Capillarity, 
Electrostatics, Magnetism, Electro-Magnetism, Induc¬ 
tion, Electrical Oscillations, Light, Thermodynamics, and 
Conduction of Heat. These subjects are all polished 
off in 333 pages; and as most of them are discussed 
ordinarily in separate treatises, each of, say, 300 pages to 
itself, the treatment in this work is necessarily very con¬ 
densed, and the author cannot permit himself any follow¬ 
ing out of details, or Calculus dodging. 

This will make the book a difficult one for a beginner 
to use, except as a handbook of reference, to be used 
in conjunction with a series of Lectures ; and it was 
probably in that way' that the treatise assumed its 
present shape. G. 

In Garden, Orchard ctiid Spinney. By Phil Robinson. 

Pp. iv + 287. (London : Isbister and Co., Ltd., 1897.) 
The Woodland Life. By Edward Thomas. Pp. viii + 
234. (Edinburgh and London : Blackwood and Sons, 
1897.) 

The critic to whom these volumes were entrusted read 
a good part of them with a growing sense of perplexity 
not unmixed with enjoyment. When he attempted to 
write down what he had found in them, he could for a 
long time do nothing but gnaw his pen. At last it 
occurred to him that almost any reader of Nature 
Would have found himself in a like difficulty, and that 
the best plan would be to speak of the books from his 
and their point of view. We, the readers of Nature, 
are accustomed to read for information, and we judge of 
books mainly by the quantity and quality of the matter 
which they contain. Now the two books before us may 
be shortly said to contain no information at all ; to give 
information is no part of their plan. They are akin to 
the sonnet, the symphony, and the landscape painting, 
and make their appeal to sympathies of which the mere 
naturalist is quite devoid. Even the dull soul of the 
mere naturalist is, however, faintly stirred now and then, 
as he reads these pages, wondering all the time what he 
can find to say about them. Mr. Phil Robinson throws 
in many a pleasant phrase, many an apt quotation, and 
there is plenty of movement in his descriptions. Mr. 
Thomas’ touch is not so light, but among his abundant 
epithets are not a few which show real familiarity with 
the natural objects, especially the birds, which catch his 
eye. Though these books make no pretence of being 
founded on inquiry, nor of adding to knowledge in any 
way, it is quite possible that a competent judge of literary 
form would give them a good place as prose poems. 

L. C. M. 

Social Transformations Of the Victorian Age. By 
T. H. S. Escott. Pp. viii + 450. (London : Seeley 
and Co., Ltd., 1897.) 

This book calls for but a brief reference in these columns. 
It consists of a series of sketches of social and legislative 
changes which have taken place during the Victorian 
era, and points to some of the causes of these trans¬ 
formations. Education receives a fair share of attention, 
but the transforming influences of science occupy only a 
single chapter of sixteen pages. 
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